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1. Project description 

1.1 Location and size of study area 

This report is based on license permit area of PT Varia Mitra Andalan, South Sorong Regency, West 

Papua Province with total hectares 20.325,2. The permitted area is adjacent to three forest production 

concessions. There are also settlements (villages) located within the permitted area and near to the 

permitted area, which two of them is Governmental Transmigration Program. The surrounding 

features of the permitted area are: 

 

North : Production forest and Convertible Production Forest Area 

East : Sekak River and Limited Production Forest Area 

South : Sekak River and Production Forest Area 

West : Waromge River and Teminabuan City 

 

 

Figure 1. Situation map of PT Varia Mitra Andalan 

1.2 Overview of proposed plantation development 

Plantation development is proposed in the PT VMA permitted area which is obtained in 2013. The 

permitted area is officially set for agricultural use with Forestry Ministerial Decree (SK Menteri 

Kehutanan) 783/Menhut-II/2014 of the Ministry of Forestry Republic of Indonesia. 

According to the participatory mapping, the proposed area for development is also situated within 

the 17 land clans. According to the FPIC process, it is known that two clans have already decided to 
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preserve of their land which are limestone ecosystem and considered as the important part of the 

water supply to the villages. The other 15 clan lands were given the consent for development. 

There are HCV area of 2,403.88 ha in the PT VMA permitted area. The HCV area consists of HCV 1, 2, 

4, 5, 6. The HCV area mostly located at the northern boundary of the PT VMA permitted area, which 

is the limestone ecosystem. The other part of the HCV area is located at the riparian area. 

 

Figure 2. HCV Area Map of PT Varia Mitra Andalan. 

1.3 Description of surrounding landscape 

PT VMA concession is situated in a lowland secondary forest landscape in the most part. However, 

there is also limestone forest (northern side of PT VMA) and non-forest area which is found as 

settlements and other land use. 

According to the governmental land use, PT VMA concession is located in Non-Forest Area (Area 

Penggunaan Lain), which is land use status for land cultivation. The other land use surrounding PT 

VMA concession are of forest production concessions that are utilized by three different companies.  

Nearest Protection Forest (Hutan Lindung) is ± 5 km to the north and nearest Protected Area (Taman 

Wisata Alam) is ± 12 km to the west. 
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Figure 3. Forest status around PT Varia Mitra Andalan. 

The education level of the communities around PT VMA is relatively low. Most of the communities did 

not finish their preliminary school while the others have not continued their educations to high school. 

The livelihood of the community around PT VMA is mostly depending on agriculture (paddy field and 

farming), while hunting, collecting gaharu, and fishing also become alternative to fulfill the needs and 

sometimes also for trading. 

The history of land use in PT VMA concession and the surrounding area is separated into three periods. 

The first is the community traditional uses before year 1990, the second is government transmigration 

programs which occurred in 1992 and the third is when the first forest production concession occurred 

in this area in 1995. PT VMA obtained the area permit in 2007, while the surrounding forest production 

is still on going by the time this assessment is conducted.                                                                                                                                           
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1.4 Map of the site within the region 

 

Figure 4. Region map around PT Varia Mitra Andalan. 

1.5 Relevant data sets available 

Relevant data sets used in the assessment are: 

• Carbon stock assessment raw data (data CSA VMA) 

• Landsat 8 satellite imagery acquisition on February 7th, 2017 (clip7Feb2017) 

• Landsat 8 satellite imagery acquisition on December 5th, 2015 (clip5Des2015) 

• Clan land boundary based on participatory mapping (clan land boundary points) 

1.6 List of any reports/assessments used in the HCS assessment  

• HCV Report 

• SIA Report 

• Carbon Stock Assessment Report 

• Analisis Dampak Lingkungan (Environmental Impact Assessment) 
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2. HCS assessment team and timeline 

2.1 Names and qualifications 

Name Qualifications Role in Team 

Bias Berlio Pradyatma 

(Registered HCS 

Approach 

Practitioner) 

Forestry, biodiversity conservation, 

GIS, remote sensing, carbon stock 

estimation, HCS Approach Practice 

Patch Analysis 

(lead assessor) 

Pramitama Bayu S Forestry, biodiversity conversation, 

GIS, remote sensing, land use 

change study, carbon stock 

estimation, social study 

Patch Analysis, FPIC 

Verification, Participatory 

Mapping 

Idung Risdiyanto Remote sensing, GIS analysis, 

carbon stock estimation, soil study, 

climate study, land use change 

study, social study, HCS Approach 

Practice 

Carbon Stock Analysis, Tree 

Measurement, Remote 

Sensing, FPIC Verification, 

Participatory Mapping  

(team leader of the carbon 

stock assessment) 

Resit Sözer 

(Registered HCS 

Approach 

Practitioner) 

Ecologist, HCV, wildlife 

conservation and management, 

HCS Approach Practice, FPIC 

Project Supervisor 

Sujatnika Biodiversity, wildlife ecology, 

wildlife management, HCV 

Assessment, FPIC, project 

supervisor 

Project Supervisor 

2.2 Time period for major steps in the study 

Assessment Reporting Assessor 

High Conservation Value 2013 Sonokeling Akreditas Nusantara 

Social Impact Assessment 2013 Sonokeling Akreditas Nusantara 
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Carbon Stock Assessment 2015 Aksenta 

FPIC Verification 2016 Aksenta 

HCS Identification 2016 Aksenta 

3. Community engagement/ FPIC  

3.1 Summary of community engagement, FPIC, participatory mapping 

The FPIC and participatory mapping was conducted with the communities which their clan lands are 

related to the PT VMA permitted area. The land ownership and consent-making are very related to 

the chief of the clan, although it is also acknowledged that the clan internal decision making will also 

involves the other clan figures. These participatory mapping was carried out by the company. 

Meetings with the communities was taken place several times since 2007. Discussion with the 

communities was held to inform the development proposal of the company and to identify the land 

ownership in the concession. 

Participatory mapping was undertaken through field delineation (tracking) and demarcation with GPS. 

Field participatory mapping was involving the community representatives which their lands are 

adjacent. Both community representatives signed the coordinate form as the agreement of the 

agreement of the boundary. This process was taken for all clan lands within the concession. 

There are 17 clan lands, which owned by 12 clans. 

No Clan Area Clan Name No Clan Area Clan Name 

1 Aru (Yafie) Aru (Yafie) 10 Singir (Saman) Singgir 

2 Athabu Athabu 11 Smur Smur 

3 Baho Baho 12 Tigori Tigori 

4 Homer (Obet) Homer 13 Wato Wato 

5 Homer (Towyo) Homer 14 Wetaku (Anambas) Wetaku 

6 Homer (Yaru) Homer 15 Wetaku (Darianus) Wetaku 

7 Howay Howay 16 Wetaku (Piter) Wetaku 

8 Saman Saman 17 Yatam Yatam 

9 Singgir (Antoh) Singgir    

 

According to the participatory mapping and in-depth interview with the local communities to verify 

the FPIC process conducted by Aksenta, two of the clans which are Athabu the clan owns Athabu Land 

and Howay the clans owns Howay Land withhold their consent for the development. Both land is 
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located in limestone ecosystem. Both clans understand that their land is important as water resources 

for the villages around. Some part of these land are also identified as HCV. 

The other 10 clans have made their consent to the company development plan. However, each clan 

also have their important area that they would like to preserve as their garden land, water resources, 

and sacred area. The garden land is an area which is used to accommodate a basic activity of the 

communities (collecting sago). The garden lands are located surrounding the settlement within 300 

meters’ radius, while settlement area was delineated through satellite imagery. 

 

Figure 5. Settlement area, garden land and Clan map within PT Varia Mitra Andalan. 

3.2 Summary of Social Impact Assessment (if any) 

The social and economic condition of the community will be improved as PT VMA developing the land. 

It will occur as the positive impact of the infrastructure development, increasing of economic activity, 

increasing of the community income, job opportunity, land compensation, community development 

and corporate social responsibility. However, there is also potential negative impact, that are potential 

conflict between the community and/or between the community and the company. This potential 

conflict can be caused by discrepancy of the income and job opportunity and also lack of the social 

responsibility of the company. The other potential negative impact is environmental issues that is 

caused by the development. According to the SIA summary, the company is advised to integrate and 

synergize two models of impact management, which are strategic impact management and impact 

management based on the potential conflict. 
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4. High Conservation Value assessment 

4.1 Summary and link to public summary report 

The HCV Assessment was conducted by Sonokeling Akreditas Nusantara (SAN) on 2012 and fully 

reported on 2013. HCV area of the PT VMA concession consists of HCV 1, 2, 3, 4, 5 and 6. The total 

HCV area is 2,403.88 ha. The company is advised to manage the HCV area and improve the HCV area 

quality. The management must be adapted to the potential threat for the HCV area as listed in the 

report. 

 

Figure 6. HCV Area Map of PT Varia Mitra Andalan 

5. Environmental Impact Assessment 

5.1 Summary 

According to the result of the environmental impact assessment (Analisis Dampak Lingkungan), 

proposed project of the operation of the PT Varia Mitra Andalan (VMA) oil palm plantation in South 

Sorong Regency, West Papua Province, Kabupaten Sorong Selatan, Papua Barat is feasible. 

Beside the potential negative impact, the proposed project of the PT VMA oil palm plantation also 

potentially gives positive impacts to the community. Following are the potential positive impacts: job 

and business opportunity, income and living standard improvement, education improvement, and 

health improvement. 

Potential negative impact to the environment form the proposed project of the PT VMA consists of 

soil erosion, soil sedimentation, water quality degradation, land fire, micro climate shift, plantation 
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disease and pest, and forest disturbance. However, the risk of the potential negative impacts can be 

minimalized with implementation of the environmental management and monitoring according to the 

Rencana Pengelolaan Lingkungan Hidup (Environmental Management Plan) document and Rencana 

Pemantauan Lingkungan Hidup (Environmental Monitoring Plan) document which were prepared in 

accordance with the Environmental Impact Assessment (Analisis Dampak Lingkungan). 

6. Land cover image analysis       

6.1 Area of Interest and how it was defined 

The area of interest (AOI) of the assessment is the PT VMA permitted area. The additional land 1 km 

buffer was not considered because of the statuses of forest around the PT VMA in south sorong 

regency stated as a forest area (see section 1.3). According to the FPIC and participatory mapping 

process, there is 3,247.6 ha area of clans that withhold their consent for plantation development. 

There is also 772.7 ha of the settlement and garden land which are not considered for plantation 

development. Some area of settlement and garden land are also included to clan’s area. 

HCS forest patch analysis was undertaken on the proposed area for development of 16,444.2 ha (HCV 

Area is included). According to the land cover classification, the HCS land cover occurred in the AOI 

are 2,327.2 ha of the Young Regenerating Forest (Old Shrubs), 399.1 ha of the Low-Density Forest 

(Limestone Forest), 9,954.5 ha of the Medium Density Forest (Lowland Secondary Forest). 

6.2 Description of images used for classification 

The base image used for the initial classification is Landsat 8 satellite imagery, path 106 row 61, 

resolution 30m, acquisition on December 5th, 2015. Initial classification was used to design the forest 

inventory sampling in Carbon Stock Assessment (Aksenta, 2015). The image has approximately 10% of 

cloud and haze. So that, there is additional satellite imagery (February, 2016) were used to verify the 

cloud cover of the previous image. Then, the images are considered to comply the HCS Toolkit 

Guidelines.  
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6.3 Sample image 

Map showing land cover condition in PT VMA permitted area 

 

Figure 7. Satellite imagery of PT VMA concession (December 5th, 2015) 

 

Figure 8. Satellite imagery of PT VMA concession (February 7th, 2016) 
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6.4 Method of stratification and software used 

Initial land cover classification was done with unsupervised classification and corrected with manually 

visual interpretation on the Landsat 8 satellite imagery acquisition date December 5, 2015, resolution 

30m. While the refined land cover classification was done with manually visual interpretation on 

Landsat 8 satellite imagery acquisition date February 7, 2016. The Arcgis 10.3 software were used. No 

image correction was applied.  

6.5 Map of initial vegetation classes, with legend 

Map showing initial land cover classification 

 

Figure 9. Initial land cover classification in the PT VMA concession 

6.6 Table of total hectares per vegetation class 

Classification is conducted in the potential area for development, after setting aside the HCV and the 

important land for the community. 

Land cover class Number of Hectares 
% of total 

concession 

Potential HCS classes:     

High Density Forest - - 

Medium Density Forest 9,954.5 49.0 

Low Density Forest 399.1 2.0 
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Young Regenerating Forest 2,327.2 11.4 

Sub-total 12,680.8 62.4 

Non-HCS classes 3,763.4 18.5 

Sub-total 3,763.4 18.5 

TOTAL 16,444.2 80.9 

6.7 Summary of which areas are potential HCS forest, subject to further analysis 

According to the result of land cover classification after ground thruthing, land cover of the PT VMA 

permitted area consists of lowland secondary forest, limestone forest, old shrubs, young shrubs, 

bushes, bareland and water bodies. The potential HCS forest area consists of YRF (old shrubs), LDF 

(limestone forest) and MDF (lowland secondary forest). 

7. Forest inventory results  

7.1 Inventory sample design and plot rational 

Number of plots are determined with Taro Yamane Formula. The sampling plot numbers were 

calculated based on the desired coefficient interval and the size of assessment scope of area. Sampling 

plots are distributed randomly in each land cover based on the interpretation of the latest available 

at the time of the assessment. It is acknowledged that newer imagery with better quality (less cloud 

cover) is used to conduct correction on the prior classification. However, change of the condition of 

the land cover is not identified on both imageries. 

7.2 Map indicating plots 

Map showing forest inventory in PT VMA sampling plot distribution 
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Figure 10. Forest inventory sampling plot distribution in the PT VMA concession 

7.3 Forest inventory team members and roles 

Name Qualifications Role in Team 

Idung Risdiyanto 

 

Forest inventory, climate change, carbon stock 

estimation, soil expert, GIS, remote sensing and 

modeling studies of natural resources and 

management. 

Tree measurement, 

land cover 

classification, 

carbon stock 

calculation 

(Team Leader of 

the Carbon Stock 

Assessment) 

Ikhwan Agustian Forestry, ecologist, botanist, forest inventory, 

carbon stock estimation. 

Tree measurement, 

plant identification 

Anwar Muzakkir Botanist, environmental management, carbon 

stock estimation. 

Tree measurement, 

plant identification 

Muhamad Fakhrul Climate change, GIS, remote sensing and spatial 

modeling, carbon stock estimation, land use 

change study 

Tree measurement, 

carbon stock 

calculation 
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Name Qualifications Role in Team 

Priyo Dwi Utomo Climate change, GIS, remote sensing and spatial 

modeling, carbon stock estimation 

Tree measurement, 

carbon stock 

calculation 

7.4 Methodology used for forest sampling 

Estimation of carbon stocks on this study was done by the Carbon Stock Assessment 

results conducted by Aksenta in the area of the study in 2015. Placement of the observation point was 

done with stratified random sampling in each type of land cover. Observation was done in each land 

cover types, with the initial land cover classification map as guidance in the field.  This was done so 

that the results of field measurements can represent the data diversity in each type of land cover. The 

weakness of this method is that the proportionality of the samples is slightly imbalance.   

Nested square sample plots have been used in the forest inventory. The plots consists of 40x40 m2, 

20x20 m2, 10x10 m2 and 5x5 m2 which each plot is used to measure trees with certain range of  dbh. 

The square plot is used because of it have lower edge area ratio, have fewer problems with decisions 

concerning the presence of trees in or outside the plot at the edges (Phillip et al, 2001) and accepted 

as the best method available for monitoring structural and compositional change in shrubs and forest 

over long time. Although 20x20m2 sample plot is commonly used the standard forest inventory 

method in Indonesia, additional 40 x 40 m2 plot in this activity is meant to reduce the bias of the 

calculation of the biomass and carbon stock. 

According to Burslem D and Ledo A (2015), square plots are often used by researchers working in 

tropical forest. Use of nested square plots in forest inventory in larger areas in dense forest makes the 

survey easier. Otherwise, the circular plots is less used in the forest inventory in tropical forest, while 

commonly used in the studies in temperate forest. Regarding the ecosystem type (tropical forest) and 

the presence of trees with larger dbh in the study area, square plots are chosen for the forest inventory 

of this assessment. 
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Sub-plot Size Tree DBH to Measure 

1 x 1 m2 Bushes and seedling vegetation stage with 2-5 cm of 

DBH 

5 x 5 m2 Bushes-Shrub and sapling vegetation stage with 5-10 

cm of DBH 

10 x 10 m2 Thicket and pole vegetation stage with 10-20 cm of 

DBH 

20 x 20 m2 Thicket and tree with 20-35 cm of DBH 

40 x 40 m2 Trees with > 35 cm DBH 

7.5 Methodology used for carbon calculations 

Vegetation carbon stock is calculated with tree carbon stock-biomass ratio, the carbon stock-biomass 

ratio is 0.47 (IPCC, 2006).  

7.6 Indicative photos of each vegetation class 

  

Lowland Secondary Forest Limestone Forest 

  

Old Shrubs Young Shrubs 
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Open Land 

7.7 Statistical analysis (allometric used, confidence tests, justification) 

Tree biomass alometric used in the assessment is according to Krisnawati et al (2012) “Allometric 

Models for Estimating Tree Biomass at Various Forest Ecosystem Types in Indonesia”. Data of tree 

diameter was converted into a value biomass using allometric equation model of tree biomass. Value 

of biomass was then converted to carbon values with the 0.47 factor. 

7.8 Summary of statistical analysis of carbon stock results per vegetation class 

Table: Summary of statistical analysis of carbon stock results per vegetation class 

Land cover class 

Numbe

r of 

Plots 

Average 

carbon 

value 

Tree 

Density 

(ind/ha) 

Basal 

Area 

(m2/ha) 

Standar

d Error 

CI 90% 

Min Max 

Limestone Ecosystem 

Forest 1 29.29 87.50 546,88 0 29.23 29.23 

Old Shrubs 8 42.16 98.44 76,90 8.60 17.98 70.11 

Young shrubs 1 41.08 62.50 390,63 0 41.08 41.08 

Lowland Forest Ecosystem 

Secondary Forest 24 59.08 318.75 221,35 5.04 30.28 117.65 

Old Shrubs 9 42.80 33.07 8,61 6.17 22.01 76.24 

Young shrubs 3 11.08 16.67 17,36 0.67 9.76 11.95 

Bushes 4 1.78 0.00 0,00 0.21 0.90 2.50 
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7.9 Forest inventory results 

Table: Forest inventory class 

Land cover class 

Average 

carbon 

value 

Physical description of the land cover, e.g. species mix, 

forest type (pioneer, regenerating, primary etc.), diameter 

distribution, structural indices, maturity indices, etc. 

Limestone Ecosystem 

Forest 29.29 

Low-medium tree species diversity, due to it is unique 

substrat characteristic. Dominated with trees from 

Sapotaceae, Lauraceae, Clusiaceae, Sapindaceae. 

Old Shrubs 42.16 
Medium tree species diversity. Dominated by trees from 

Moraceae, Lauraceae and Euphorbiaceae families 

Young shrubs 41.08 

Found as limestone land dominated by bushes and small 

trees. Most likely once was logged and still slowly growing 

through succession 

Tropical Lowland Forest Ecosystem 

Secondary Forest 59.08 

Highest diversity in vegetation species, found as logged 

forest, also have the highest average carbon stock and tree 

density, compare to the other land cover types 

Old Shrubs 42.80 

Medium diversity in vegetation species. Found as growing 

vegetation through succession. This land cover is likely that 

was once used for logging   

Young shrubs 11.08 

Low to medium vegetation diversity. Mostly dominated by 

small DBH trees. Trees with DBH >35 cm is not found in this 

land cover class 

Bushes 1.78 
Found as land dominated by bushes by bushes and grass 

vegetation. 
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8. Land Cover Classification  

8.1 Refined land cover map with title, date, legend and any HCS forest patches identified 

 

Figure 11. Final land cover classification in the PT VMA concession 

The accuracy assessment is carried out to validate the refined land cover class. Accuracy assessment 

compares between the refined land cover classification and actual condition derived from the field 

verification. The contingency matrix (Lillesand et al, 1979) is used to identify the level of accuracy 

through overall accuracy (Eastmand, 2001) and kappa accuracy (Cohen, 1968). Value of the overall 

accuracy and kappa accuracy as the result of accuracy assessment is 76.9% and 62.9%. The Kappa 

coefficients of 0.61-0.80 is interpreted as substantial (Cohen 1968, Rietveld and van Hout 1993, Viera 

and Garrett 2005), good (Landis and Koch 1977, Altman 1998), or acceptable (Grove et al 1981). In the 

field of remote sensing, the kappa coefficient which is higher than 0.6 indicates that the result of 

interpretation is sufficiently accurate, and therefore acceptable. 

9. Patch Analysis Result         

9.1 Results of Decision Tree 

OBJECTID Area 
Core 

Area 
Decision 

Patch 

(ha) 
Final 

1 

Settlement and 

garden land 

enclave 

- Settlement and garden land 66.3 Enclave 
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OBJECTID Area 
Core 

Area 
Decision 

Patch 

(ha) 
Final 

2 

Settlement and 

garden land 

enclave 

- Settlement and garden land 55.5 Enclave 

3 

Settlement and 

garden land 

enclave 

- Settlement and garden land 121.9 Enclave 

4 

Settlement and 

garden land 

enclave 

- Settlement and garden land 98.6 Enclave 

5 

Settlement and 

garden land 

enclave 

- Settlement and garden land 126.2 Enclave 

6 

Settlement and 

garden land 

enclave 

- Settlement and garden land 164.8 Enclave 

7 
Athabu clan's 

enclave 
- Athabu's clan land 1,675.8 Enclave 

8 
Howay clan's 

enclave 
- Howay's clan land 1,432.4 Enclave 

9 

Settlement and 

garden land 

enclave 

- Settlement and garden land 139.4 Enclave 

10 LCS LC - Effective for development 12.9 Develop 

11 LCS LC - Effective for development 0.0 Develop 

12 LCS LC - Effective for development 63.3 Develop 

13 LCS LC - Effective for development 11.9 Develop 

14 LCS LC - Effective for development 5.7 Develop 

15 LCS LC - Effective for development 0.5 Develop 

16 LCS LC - Effective for development 81.5 Develop 

17 LCS LC - Effective for development 20.1 Develop 

18 LCS LC - Effective for development 572.1 Develop 

19 LCS LC - Effective for development 1,522.0 Develop 

20 LCS LC - Effective for development 0.8 Develop 

21 LCS LC - Effective for development 60.6 Develop 

22 LCS LC - Effective for development 1,255.8 Develop 

23 LCS LC - Effective for development 37.4 Develop 

24 LCS LC - Effective for development 3.5 Develop 

25 LCS LC - Effective for development 0.8 Develop 

26 LCS LC - Effective for development 0.2 Develop 

27 LCS LC - Effective for development 5.9 Develop 

28 LCS LC - Effective for development 34.6 Develop 
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OBJECTID Area 
Core 

Area 
Decision 

Patch 

(ha) 
Final 

29 LCS LC - Effective for development 0.1 Develop 

30 LCS LC - Effective for development 2.8 Develop 

31 LCS LC - Effective for development 5.9 Develop 

32 LCS LC - Effective for development 37.6 Develop 

33 LCS LC - Effective for development 0.0 Develop 

34 LCS LC - Effective for development 27.4 Develop 

35 HCS LC 1,056.5 
High Priority: Core area > 100 

ha 
1,210.1 Conserve 

36 HCS LC 271.8 
High Priority: Core area > 100 

ha 
435.0 Conserve 

37 HCS LC 740.5 
High Priority: Core area > 100 

ha 
890.4 Conserve 

38 HCS LC 202.1 
High Priority: Core area > 100 

ha 
294.8 Conserve 

39 HCS LC 3.6 
High Priority: Provide 

connectivity between HP's 
15.2 Conserve 

40 HCS LC 2.7 
High Priority: Provide 

connectivity between HP's 
16.1 Conserve 

41 HCS LC 1.5 High Priority: Connected to HP 13.7 Conserve 

42 HCS LC 1,614.3 
High Priority: Core area > 100 

ha 
1,861.4 Conserve 

43 HCS LC 5.6 
High Priority: Provide 

connectivity between HP's 
24.7 Conserve 

44 HCS LC 22.6 High Priority: Connected to HP 59.2 Conserve 

45 HCS LC 0.3 High Priority: Connected to HP 14.6 Conserve 

46 HCS LC 100.0 High Priority: Connected to HP 172.4 Conserve 

47 HCS LC 0.1 High Priority: Connected to HP 10.9 Conserve 

48 HCS LC 1,656.2 
High Priority: Core area > 100 

ha 
1,963.7 Conserve 

49 HCS LC 1,653.3 
High Priority: Core area > 100 

ha 
2,065.7 Conserve 

50 HCS LC 1,453.2 
High Priority: Core area > 100 

ha 
1,697.4 Conserve 

51 HCS LC 915.0 
High Priority: Core area > 100 

ha 
1,213.4 Conserve 

52 HCS LC 4.7 
Low Priority: >30% forest cover 

landscape 
37.7 Conserve 

53 HCS LC 4.7 
Low Priority: >30% forest cover 

landscape 
0.0 Conserve 

54 HCS LC 7.4 
Low Priority: >30% forest cover 

landscape 
47.7 Conserve 
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OBJECTID Area 
Core 

Area 
Decision 

Patch 

(ha) 
Final 

55 HCS LC 129.5 
High Priority: Core area > 100 

ha 
213.5 Conserve 

56 HCS LC 50.0 High Priority: Connected to HP 93.5 Conserve 

57 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
2.8 Conserve 

58 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.5 Conserve 

59 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.6 Conserve 

60 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.7 Conserve 

61 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
5.1 Conserve 

62 HCS LC 5.7 
Low Priority: >30% forest cover 

landscape 
58.2 Conserve 

63 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
5.3 Conserve 

64 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
8.3 Conserve 

65 HCS LC 0.0 High Priority: Connected to HP 4.0 Conserve 

66 HCS LC 126.6 
High Priority: Core area > 100 

ha 
202.8 Conserve 

67 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.4 Conserve 

68 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
5.1 Conserve 

69 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
10.1 Conserve 

70 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
2.1 Conserve 

71 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
1.2 Conserve 

72 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
3.4 Conserve 

73 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
5.7 Conserve 

74 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
2.2 Conserve 

75 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
2.4 Conserve 



 
 

25 | P a g e  
 

OBJECTID Area 
Core 

Area 
Decision 

Patch 

(ha) 
Final 

76 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
4.7 Conserve 

77 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.2 Conserve 

78 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
2.1 Conserve 

79 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
1.0 Conserve 

80 HCS LC 0.0 
Low Priority: >30% forest cover 

landscape 
0.5 Conserve 

Note: LCS LC: Low carbon stock land cover; HCS LC: High carbon stock land cover 

9.2 Comments on Decision Tree outcome 

Most of the HCS patch in the study area is high priority patches with core area > 100 ha (12,048.2 ha). 

According to the connectivity analysis, the Medium Priority Patches area connected to High Priority 

Patch and considered as High Priority. Most of the Low Priority Patches (208.2 ha) are indicative to 

develop because of the forest landscape cover of the South Sorong Regency is > 30%, the rest are sets 

as High Priority because of it provide connectivity between two or more High Priority Patches and 

connected to High Priority Patch. According to these decision, Pre-RBA and RBA check is not to be 

taken. The total of proposed area to conserve is 12,472.6 ha (61.4%), enclave is 3,880.9 ha (19.1%) 

and propose to develop is 3,971.6 ha (19.5%). 

The last step (step 12) of Patch Analysis Decision Tree has not been completely finalized since the final 

ground check has not been undertaken yet. However, integration of the HCV and HCS conservation 

area has been carried out in this step. The ground verification may result slight adjustment to the 

boundary of conservation area due to the actual condition of the forest patch. 

10. Indicative Land Use Plan   

10.1 Summary of results of final ground verification (if any)  

Final ground verification has not undertaken yet. This process would be undertaken to produce 

accurate boundary of the conservation area and the actual boundary (on field) of the conservation 

area. Certain principle in field delineation (eg. certain distance from forest edge to determine 

conservation area boundary) would be used in the ground verification. Therefore, this process would 

result slight adjustment to the conservation area, according to the actual condition of the forest patch.  

According to the land cover classification, most of the area within the concession is HCS forest and are 

high priority to be conserved since the core areas are >100 ha. In addition, HCV areas which are covers 

the limestone ecosystem areas at the Northern part of the concession are also connected to the HCS 

forest. Therefore, most of the area within the concession is determined as the integrated conservation 

area 
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Integrated conservation area consists of HCV, HCS and low carbon stock area recommended to be 

conserved. Integrated conservation area was designed to form compact forest patch. In order to 

compact the conservation areas, some of non-forest patches were recommended to be conserved. 

Final ground verification would be conducted in order to determine accurate boundaries between 

conservation and development areas according to the actual condition of the forest. The boundary 

delineation and demarcation on field would be guided with the land use plan map (in GPS) and verified 

with the actual condition of the land cover (eg. Based on the forest edge). Physical mark would be 

placed in frequent distance or in certain distance to be visible (eg. Distance between poles would be 

closer on sloppy area).   

Final ground verification would also involve the communities to reconfirm the land use plan, especially 

regarding the FPIC result. This process would also be useful as part of the socialization process to 

inform the community regarding the final land use plan of the company project plan. 

10.2 Final HCS map  

Map showing final result of the land use plan of the PT VMA permitted area 

 

Figure 12. PT VMA proposed project land use plan 

10.3 Overview of forest conservation management and monitoring activities to be included in 

the Conservation and Development (land use) Plan 

Management and monitoring plan and the supporting standard operational procedures would be 

prepared as part of the land use plan. List of activities to be included in the land use plan are: 

• Preparation of the team responsible for the management and monitoring activities 
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• Conservation areas field delineation and demarcation 

• Frequent monitoring activities involving the conservation management and monitoring team 

and the communities 

• Maintenance of the physical marks (poles) and signboards 

• Frequent socialization to the community regarding the land use plan and the management 

and monitoring activities 

• Preparation of the standard operational procedures of management and monitoring activities 

(eg. physical mark maintenance, signboard maintenance, monitoring points, use of chemical 

fertilizers and pesticides near conservation areas and wildlife monitoring)  

• Preparation of the standard operational procedures of threats and conflicts (eg. forest fire, 

social conflict, land clearing for farming) 

• Integration of the conservation land use plan into the plantation development plan (eg. land 

clearing procedures and plantation management procedures) 

10.4 List of activities still to be carried out before Conservation and Development Plan can be 

finalised 

List of activities should be carried out before land use plan can be finalised are: 

• Ground verification 

• Conservation area field delineation and demarcation 

• Discussion and final socialization of the land use plan to the community 


